This prospective cohort study examines the impact of depressive symptoms on changes in self-
R
ESULTS from cross-sectional studies of older persons . clearly indicate that levels of self-reported physical functioning are only moderately related to levels of performancebased physical functioning (e.g., Cress et al., 1995; Deeg, 1994; Jette & Branch, 1985; Kelly-Hayes, Jette, Wolf, D'Agostino, & Odell, 1992; Kempen, Steverink, Ormel, & Deeg, 1996; Mendes de Leon, Seeman, Baker, Richardson, & Tinetti, 1996; Myers, Holliday, Harvey, & Hutchinson, 1993; Reuben, Valle, Hays, & Siu, 1995; Sager et al., 1992) . This indicates a lack of congruence between objective and subjective measures of functioning. Why the association between selfreported and performance-based levels of physical functioning is not stronger is unclear. One explanation has focused on individual differences in affective functioning, most notably depressive symptoms (Cress et al., 1995; Kempen, Van Heuvelen, et al., 1996; Kempen, Steverink, et al., 1996) . There is some evidence that part of the discrepancy between selfreported physical functioning and performance-based physical functioning is due to the effects of depressive symptoms on self-reported but not on performance-based physical functioning. Several cross-sectional studies showed, for example, that older persons with depressive symptoms reported lower levels of physical functioning than those without such symptoms while controlling for levels of performance-based physical functioning (Cress et al., 1995; Kempen, Van Heuvelen, et al., 1996; Kempen, Steverink, et al., 1996) . Other researchers reported substantial negative associations between depressive symptomatology and self-reported physical functioning (e.g., Griffiths et al., 1987; Kempen & Suurmeijer, 1991; Laukkanen, Kappinen, Era, & Heikkinen, 1993; Rozzini, Frisoni, Bianchetti, Zanetti, & Trabucchi, 1993; Turner & Noh, 1988; Wells et al., 1989) . Cress and colleagues (1995) found modest negative correlations between depressive symptoms and performance-based physical functioning, whereas the negative correlations between depressive symptoms and self-reported functioning were higher. Penninx and colleagues (1998) recently showed that older persons who reported depressive symptoms were at greater risk of subsequent physical decline, but that the relationship between depressive symptoms and performance-based physical decline was not very strong. Rozzini and colleagues (1993) and Kempen, Steverink, and colleagues. (1996) found no significant relationship between performance-based physical functioning and depressive symptomatology in older persons. The results of these studies suggest that depressive symptoms are more strongly related to self-reported physical functioning than to performance-based physical functioning due to differences in the context of functioning (demand properties) or differences in report methods.
To date, most research on the associations between selfreported and performance-based physical functioning and depressive symptoms has been cross-sectional. Longitudinally, there might be a weaker association between self-reported and performance-based physical functioning (congruence of change) because of the possible impact of confounders in crosssectional analyses and increased measurement error in change variables. However, in older persons with stable levels of depressive symptoms, the congruence in measured change may be relatively strong because there is no change in depressive symptoms that may influence it.
The objectives of this article are threefold: (a) to examine the congruence in measured change between self-reported physical functioning and performance-based physical functioning (arrow a in Figure 1) ; (b) to examine whether subsequent change in self-reported physical functioning can be predicted from initial levels of and change in depressive symptoms (arrows b and d in Figure 1) ; and (c) to study whether the congruence in measured P380 change between self-reported and performance-based physical functioning is related to initial levels of and change in depressive symptoms (arrows c and e in Figure 1 ).
In fact, we are examining whether the cross-sectional findings mentioned previously can be confirmed with data from a twowave panel study with a 2-year interval. We seek to answer the following specific questions: (a) How strongly are levels of serfreported and performance-based physical functioning longitudinally associated? Is this longitudinal association weaker or stronger than the cross-sectional one? (We predict a weaker association.); (b) Can changes in self-reported physical functioning be predicted from initial levels of depressive symptoms while controlling for changes in performance-based levels of physical functioning?; (c) Can changes in self-reported physical functioning be predicted from changes in depressive symptoms while controlling for changes in performance-based physical functioning?; and (d) Does the degree of congruence in measured change between performance-based and self-reported physical functioning depend on either initial levels and/or changes in depressive symptoms? We selected a low-functioning older sample, as changes in physical functioning within a 2-year interval are expected to be greater in moderately disabled older persons than in healthy elders.
METHODS

Sample
Data were obtained from a subsample (n = 753) of baseline participants (N = 5,279) in the Groningen Longitudinal Aging Study (GLAS) in 1993. GLAS is a population-based prospective follow-up study of the determinants of health-related quality of life of elderly people, with special emphasis on physical and social disability and well-being (Kempen, Jelicic, & Ormel, 1997; Kempen, Ormel, Brilman, & Rely veld, 1997; Ormel et al., 1998; Ormel et al., 1997) . The primary objective of GLAS is to identify the psychosocial factors that influence the trajectory of quality of life, either independently or in combination with disease-related factors. The source population of GLAS is defined as people aged >57 years living either on their own or in adapted housing for elderly people in the north of The Netherlands in 1993. Research participants with severe cognitive impairments at baseline (MMSE < 17; Folstein, Folstein, & McHugh, 1975) were excluded (n = 78).
The subsample in this paper comprises 753 elderly people (14.3%) with the lowest scores on the six-item physical functioning scale of the MOS Short-Form General Health Survey (SF-20; Stewart, Hays, & Ware, 1988) . The selected persons reported four (35.9%), five (45.7%), or six (18.5%) physical limitations on this scale in 1993 indicating substantial levels of disability (Kempen, Steverink, et al., 1996) . Examples of items are: "Has your health limited you in moderate activities, like moving a table, carrying groceries or bowling?"; "Walking uphill or climbing a few flights of stairs?"; "Bending, lifting or stooping?"; and "Walking one block?" Five hundred seventyfive persons (76.4%) participated in follow-up interviews in 1994 and 1995, 1 and 2 years after the baseline. Attrition in = 178) was due to mortality (n = 58), bad physical and/or mental health (n = 66), and refusal (n = 54). One other participant has been excluded because of a missing value on one of the variables in 1995 (i.e., depressive symptomatology).
The subsample in the present study consisted of 428 women (mean age = 72.8; range = 57-91; SD = 7.3 in 1993) and 146 men (mean age = 71.3; range = 57-93; SD = 8.6). Of the research participants, 110 (19.2%) were younger than 65 years of age, and 218 persons (38.0%) were 75 years of age or older.
Measures
Self-reported functioning was assessed during all three waves with the 11-item ADL subscale of the Groningen Activity Restriction Scale (GARS; Kempen & Suurmeijer, 1990; Kempen, Miedema, Ormel, & Molenaar, 1996) . Examples of items are: "Can you, fully independently, dress yourself?"; "Can you, fully independently, stand up from sitting in a chair?"; "Can you, fully independently, get around in the house?"; and "Can you, fully independently, get on and off the toilet?" The theoretical score range varies from 11 (no limitations) to 44 (maximum of limitations). The internal reliability estimate (Cronbach's alpha) in 1993 was .84. Results from previous studies showed that the GARS meets the stochastic cumulative scalability criteria of the Mokken model (Kempen, Myers, & Powell, 1995; Kempen & Suurmeijer, 1990; Kempen, Miedema, et al., 1996; Suurmeijer et al., 1994) .
Performance-based physical functioning in all three waves was assessed with three simple tests. The tests were obtained from the Longitudinal Aging Study Amsterdam (Deeg, Knipscheer, & Van Tilburg, 1993) and described in Kempen, Steverink, and colleagues. (1996) . The tests consist of (a) putting on and taking off a jacket, (b) walking 6 meters (including a 180-degree turn after 3 meters), and (c) standing up and sitting down 5 times from a kitchen chair, without using one's arms. The score in each test is the number of seconds required for the performance of the task. Although putting on a jacket and taking it off again were performed separately, the scores of both tests were added up. Higher scores reflect poorer performance. Subjects for whom no timed score was available (i.e., they tried but were unable to do the test, were told to stop for safety reasons, or they refused) were assigned a score equal to the worst actual score (procedure conforms with Seeman et al., 1994, and Kempen, Steverink, et al., 1996) . Acceptable test-retest correlations of the tests for walking and rising out of a chair have been reported by Seeman and colleagues. (1994) , Guralnik, Ferrucci, Simonsick, Salive, and Wallace (1995) , and Hoeymans, Wouters, Feskens, Van den Bos, and Kromhout (1997) , range of correlations: .73 to .90.
Depressive symptoms were assessed with the depression subscale of the Hospital Anxiety and Depression Scale (HADS; Alyard, Gooding, McKenna, & Snaith, 1987; Spinhoven et al., 1997) . The HADS was originally developed to reveal possible anxiety and depressive states in a medical outpatient clinic setting. Items referring to symptoms that may have a physical cause (e.g., insomnia and weight loss) are not included in the scale. Therefore, the HADS is considered to be unbiased by coexisting general medical conditions (Spinhoven et al., 1997) . Examples of the items are: "I still enjoy the things I used to enjoy," "I can laugh and see the funny side of things," "I feel cheerful," and "I feel as if I am slowed down." The theoretical score range of these seven-item scales varies from 0 to 21; higher scores indicate more symptoms. The internal reliability estimate in 1993 was .71. Data in both waves was collected by face-to-face interviews. Well-trained middle-aged women interviewed participants in the participant's home.
Nonresponse Analysis
In our study, we included only older persons with at least four physical limitations on the SF-20 physical functioning scale in 1993 (n = 753). As mentioned, 178 persons did not participate in 1995 because of mortality (n = 58), very poor physical and/or mental health (n = 66), or refusal (n = 54). Nonresponse analyses revealed that these 178 nonparticipants were significantly older (mean age of 75.2 years vs 72.5 years at baseline; t test, p = .000), reported lower levels of physical functioning at baseline (GARS: 19.5 vs 16.9; t test,/? = .000), had poorer levels of performance-based physical functioning at baseline (a total of 104.8 seconds on all the three tests vs 75.5 seconds; t test,/? = .001), and reported higher levels of depressive symptoms at baseline (7.0 vs 5.9; t test, p = .001) than those who participated in the follow-up. The differences in depressive symptoms, selfreported and performance-based physical functioning for those lost to follow-up remain significant when adjusted for age (Analyses of Variance,/? < .01). However, an additional analysis (not presented in this article) showed that the correlations between self-reported physical functioning, performance-based physical functioning and depressive symptoms in 1993 (n = 574, see Results section) were very similar to those computed with the total sample of 1993 (n = 753) and fairly similar to those of the nonparticipants in 1995 (n = 178).
Statistical Analysis
Summary scores for performance-based physical functioning were created using the sumscores of the three tests for each wave. This procedure was justified after principal component analyses with the three tests (see Results). Correlation and regression analyses were used to analyze bivariate and multivariate associations. First-order interaction terms, indicating whether the association between changes in performance-based and changes in self-reported physical functioning is dependent on (the changes in) depressive symptoms, were included in the regression equations. In addition, baseline levels of selfreported physical functioning, age, gender, and the number of chronic medical conditions at baseline were included as covariates. The last variable was measured with a list of 18 conditions that is used by the Dutch Central Bureau for Statistics in their health interview surveys (for detailed information: see Kempen, Jelicic, et al., 1997; .
Change scores were created by subtracting absolute baseline scores from absolute follow-up scores. All analyses were conducted with SPSS/PC 5.0.2 (Norusis, 1992) .
RESULTS
The mean level of self-reported physical functioning decreased from 16.9 in 1993 to 17.4 in 1994 (t value: -3.28,/? = .001), and from 17.4 in 1994 to 18.0 in 1995 (t value: -3.43, /? = .001). Paired t tests showed no significant differences in the decrease of physical functioning between the 1993-1994 and 1994-1995 intervals for the total sample (t value: 0.19,/? = .852). We conclude that the decline in physical functioning may be considered linear across the three measurement waves (e.g., Kempen, Van Sonderen, & Ormel, 1999) . Similar results were Downloaded from https://academic.oup.com/psychsocgerontology/article-abstract/54B/6/P380/577175 by guest on 14 March 2019 obtained for performance-based physical functioning and depressive symptoms. As a result, we decided to include only data from the 1993 and 1995 waves in the present article. Table 1 gives an overview of the outcomes of the principal component analyses for the three performance-based physical functioning tests in 1993 and 1995. Only the first component had an Eigenvalue > 1 in both waves, and there was a large gap between the first and the second component (Eigenvalue of .77 and .69, respectively; not in the table). The results clearly showed one underlying dimension in both waves. As a result, summary scores for both waves were created using the sumscores of the three tests in each wave. Table 2 shows the descriptive statistics for self-reported physical functioning, for performance-based physical functioning, and for depressive symptoms in 1993 and 1995. Levels of functioning for all three variables declined significantly between 1993 and 1995. The range of change between 1993 and 1995 (not in the table) varied for self-reported physical functioning (GARS) from -21 to +24 (mean = 1.1; SD = 4.4), for performance-based physical functioning from -426 to +412 seconds (mean = 14.0; SD = 80.8), and for depressive symptoms (HADS) from -12 to +14 (mean = 0.7; SD = 3.7).
The Pearson correlation coefficients for self-reported with performance-based functioning in the same wave were .57 in 1993 and .71 in 1995 (difference statistically significant, /? < .001; testing procedure according to Lindeman, Merenda, & Gold, 1980) . The correlation coefficients for concurrent functioning with depressive symptoms were .17 (self-reported functioning in 1993,/? = .000), .09 (performance-based functioning in 1993,/? = .037), .30 (self-reported functioning in 1995,/? = .000), and .20 (performance-based functioning in 1995,/? = .000), respectively. The differences between the 1993 and 1995 correlations were statistically significant (/? < .05).
The correlation analyses showed moderate but significant correlations between changes in self-reported physical functioning and changes in performance-based physical functioning: .28 (/? = .000). The correlation coefficients for changes in functioning with changes in depressive symptoms were .26 (self-reported,/? = .000) and .13 (performance-based,p = .001); the difference between these two correlation coefficients is statistically significant (p < .01).
Multiple regression analysis was conducted to examine whether change in self-reported functioning can be predicted from (a) baseline levels of depressive symptoms and (b) changes in depressive symptoms while controlling for changes in performance-based physical functioning. Two regression equations were estimated according to the two models of Figure 1 . Tables 3 and 4 show the results of both regression analyses. Table 3 shows that baseline levels of depressive symptoms are not significantly related to subsequent change in self-reported physical functioning. The significance of the interaction term in Table 4 indicates that the strength of the association between changes in performance-based and changes in self-reported physical functioning is dependent on changes in depressive symptoms. The variance inflation factor (VIF) was used to measure collinearity in both regression models. The highest VIF was 4.0 and much lower than 10.0, which is considered the maximum acceptable (Kleinbaum, Kupper, & Muller, 1988) .
We used the original, unstandardized time scores of the performance-based tests before aggregating them. This may have led to inflation to the overall score by a particular measure because their time ranges were different. However, additional regression analyses with standardized test scores before aggregating them showed hardly any other outcomes as compared with the results in Tables 3 and 4. Finally, we analyzed the significant interaction effect of changes in performance-based physical functioning and changes in depressive symptoms on changes in self-reported physical functioning in detail. The total sample was divided into three groups with a substantial number of participants in each group: participants who improved on depressive symptoms between 1993 and 1995 (sumscore on the HADS subscale at least two points lower in 1995 compared to 1993, n = 143), participants who remained stable (maximum difference of one point on the HADS subscale between 1993 and 1995, n = 212), and participants whose depressive symptoms worsened (sumscore on the HADS subscale at least two points higher in 1995 compared to 1993, n = 219). Pearson correlations between changes in performance-based and self-reported physical functioning were computed for each of the three groups. The three correlations were: (improved depressive symptoms) .01 (p = .873), (stable depressive symptoms) .20 (p = .004), and (worse depressive symptoms) .42 (p < .000). Table 5 shows the 1993 and 1995 mean scores and standard deviations for self-reported functioning, performance-based functioning and depressive symptoms for each of the three depression groups. Participants who remained stable or worsened with respect to depressive symptoms reported significantly lower levels of physical functioning in 1995 compared to 1993. Participants whose depressive symptoms improved reported similar levels of physical functioning in 1993 and 1995. Table 2 already showed that the self-reported levels of physical functioning in the total sample declined from 1993 to 1995. Performance-based physical functioning of the three groups follows a less consistent pattern. Substantial decline in performance-based physical functioning is particularly seen in participants whose depressive symptoms worsened between 1993 and 1995. We found a smaller decline in performance-based functioning in participants who improved with respect to depressive symptoms (p = .014).
DISCUSSION
What can be concluded from the results of this study? First, there is only a moderate association between changes in selfreported physical functioning and changes in performancebased physical functioning (r = .28), much lower than the crosssectional associations (r = .57 in 1993 and r = .71 in 1995; difference is significant). This was expected, because of the possible effects of confounders in particular cross-sectional analyses and increased measurement error in change variables. Second, there is a significantly stronger association between changes in depressive symptoms and changes in self-reported functioning (r = .26) than between changes in depressive symptoms and changes in performance-based physical functioning (r = . 13; difference is significant), which is consistent with previous cross-sectional studies. Third, baseline levels of depressive symptoms are not predictive for change in self-reported physical functioning. Fourth, the strength of the association between changes in self-reported and performance-based physical functioning, respectively, depends on the changes in depressive symptoms. Changes in self-reported and performance-based physical functioning are most strongly related in elderly persons whose depression worsened. This may be due to the fact that levels of both self-reported and performance-based physical functioning declined most for participants whose depressive symptoms worsened. Although it should be stressed that causal inferences cannot be drawn from our outcomes, the results support the idea that worsening depression has a clearer and more significant effect on physical functioning in the elderly population than stable or improved depressive symptoms. Preventing a decline in depressive symptoms may thus prevent a decline in physical functioning to some extent.
Although our results suggest that older persons with higher levels of depressive symptomatology report also higher levels of physical dysfunctioning, one can argue whether the results can be interpreted as depressive realism (e.g., Haaga & Beck, 1995) : depressed persons probably may be more accurate in describing their level of functioning, whereas nondepressive persons may overestimate their level of functioning.
Our study has several limitations. First, nonresponse analyses showed significantly poorer levels of functioning for nonresponders than responders at baseline. This supports the hypothesis that older persons with high frailty levels in particular were not able or refused to participate in the follow-up. Although it is not entirely clear how this affected the outcome of our study, the results of an additional correlation analysis of 1993 levels of selfreported and performance-based physical functioning and depressive symptoms in follow-up participants (n = 574) were greatly similar to those computed for the total sample in 1993 (n = 753) and fairly similar to those who did not participate in 1995 (n = 178). From this point of view, there is no reason to believe that the outcome was strongly biased by attrition. Second, note that for the assessment of performance-based levels of physical functioning only three basic but quite commonly used tests were applied in the present study. Although we consider these tests as representative indicators of physical functioning in daily life, they do not exactly reflect the items of the self-report questionnaire. However, using cross-sectional data Kempen, Steverink, and colleagues. (1996) recently showed that the associations between similar aspects of self-reported and performance-based functioning are only moderate. It is important to find out whether and how depressive symptoms affect more complex levels of functioning such as instrumental activities of daily living and mobility. Additional research is necessary to study this matter. Third, our conceptualization of the time-tocomplete measure for performance-based physical functioning may be problematic, because (as the cognitive aging and neurological literatures have shown) there is a general behavioral slowing that is somewhat independent of increasing physical impairment. Moreover, in tasks like the brief walk task, slowing reflects not only impairment, but also cautiousness, personal style, etc. Therefore, performance-based and serf-reported evaluations of functioning may be different constructs. Unfortunately, in our present study we did not ask our participants how long it took to conduct specific tasks. It would be of interest to include such a measure in future studies.
The results of our study suggest that preventing a decline in depressive symptoms may prevent declining physical functioning in low-functioning older persons to some extent. To increase our understanding of this association, more studies are needed, in which interventions to reduce depressive symptoms are evaluated with respect to their ability to improve physical functioning in older persons.
